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SPECFICATION 

Modular fiuidic heat exchange unit 

5 The present invention relates to a modular 
unit for fluidic heat exchange. More particu- 
larly, the invention relates to modular units 
which can be rapidly and easily interconnected 
to provide a heat exchange system of a de- 

10 sired size. 

Devices known hitherto for the refrigeration 
of fluids of various types and for various pur- 
poses can be combined together as required 
in order to provide an appropriate refrigeration 

15 capacity. However, such apparatuses are not 
of true modular construction and the combina- 
tion thereof cannot be achieved rapidly and 
efficiently. 

At the present time, in fact, the modularisa- 

20 tion of refrigerators for liquids is restricted to 
the combining of two or more identical units 
which are structurally independent, such units 
lack any complementary parts by means of 
which they may not only be mated together 

25 but also immediately functionally connected. 
The conduit connections need to be effected 
In situ by a skilled operative. 

Very often, therefore, the conduit connec- 
tions made in such a way are limited to the 

30 immediate requirements and must, therefore, 
be completely remade if, subsequently, the 
system needs to be enlarged or made smaller. 
In add'rtion, connections made in situ also suf- 
fer from the disadvantage that, apart from the 

35 cost thereof, they are external of refrigeration 
equipment and the system produced is of rela- 
tively large dimensions and unnecessarily com- 
plex. 

The present invention therefore seeks to 

40 provide a fluidic heat exchange system which 
does not suffer from these disadvantages. In 
particular, the present invention seeks to pro- 
vide a unit for fluidic heat exchange which is 
effectively of modular construction and which 

45 permhs the rapid combination of modular unit 
with similar units, which may be of different 
capacity, without the need for making special 
external conduit connections and which re- 
duces the spatial requirements. 

50 The invention further seeks to provide a 
fluidic heat exchange arrangement which can 
be assembled from modular units without the 
need for additional specialised work by speci- 
alised personnel by virtue of causing the con- 

55 duit connections to be made directly and si- 
multaneously with the mechanical connection 
of the units. This makes h possible to alter 
the capacity of the plant at any time simply 
by adding modular units thereto or removing 

60 units therefrom without needing to modify the 
modular units. 

Certain embodiments of the present inven- 
tion will be further described, by way of 
example, with reference to the accompanying 

65 drawings in which: 



Figures 1 and 2 show, respectively, sche- 
matic front and side views of a refrigeration 
unit module in accordance with the present 
invention; 

70 Figures 3 and 4 show, respectively, front 
and plan views of the condu'rts of two mo- 
dules as shown in Figs. 1 and 2 connected in- 
line; 

Figure 5 is a transverse cross-sectional view 
75 taken along the line V— V in Fig. 3; 

Figure 6 shows a schematic plan view of a 
plurality of refrigeration unit modules of differ- 
ent capacities connected ir>-line; 

Figure 7 shows, diagrammatically, the con- 
80 duit arrangement in an assembly of Intercon- 
nected modular refrigeration units, and 

Figures 8 and 9 show, respectively, sche- 
matic front and side views of an alternative 
form of a refrigeration chamber. 
85 Referring now to the drawings, particularly 
Rgs. 1 and 2, there is shown a refrigeration 
unit module 1. A plurality, for example three, 
of versions of the unit module may be pro- 
duced, which modules differ from one another 
90 in their ratings and in their effective refrigera- 
tion capacity. Each module may be used either 
as a separate and independent unit or may be 
connected to other modules 1 in order to 
form a composrte refrigerator having a refrige- 
95 ration capacity equal to the sum of the capaci- 
ties of the individual modules. 

In all circumstances, the refrigeration unit 
module 1 comprises a frame 2 of modular 
dimensions. Each module has a constant 
100 height H and a constant depth P, the different 
versions of the modules 1 only differing from 
one another in respect of their length L. How- 
ever, the length of each module is an integral 
multiple of the length of the smallest module 
105 1. 

Thus, purely as an example, each unit 1 
may have a height H of 21 10 mm, a depth F 
of 1110 mm and a length L of 900 mm, 
1800 mm or 2700 mm depending on the in- 

1 10 tended capacity of the unit. 

Irrespective of its capacity, each refrigeration 
unit module 1 includes conventional refrigere- 
tion devices which require no further descrip- 
tion. These devices include a closed cylindrical 

115 chamber 3 which is disposed with its major 
axis extending horizontally. An evaporator 4 
and its associated pump 5 and a compressor 
6 are disposed within the chamber 3. The 
evaporator 4 is fed with refrigeration fluid 

120 through an inlet and an outlet 4' and 4" re- 
spectively and is centred within the chamber 3 
so as to define two lateral chambers 7 for the 
circulation of fuid, a lower chamber 7' for the 
collection and evacuation of dirt and other 

125 kinds of deposits, and an upper chamber or 
conduit 7" which feeds and passes the fluid 
to be cooled to the top of the evaporator 4. 

Externally of the chamber 3, either above, 
below or laterally thereof, are provided a plu- 

130 raiity of conduits which extend parallel to one 
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another and which are used for circulating 
coolant fluid to and from the evaporator 4. 
UoTB specifically, three sucli conduits are pn> 
vided which comprise a conduit 8 for passing 
5 the fluid to be cooled into the chamber 3, 8 
conduit 9 for returning the cooled fluid to- 
wards an external device (as shown in Fig. 7) 
and a vent and safety conduit 10. The supply 
conduit 8 communicates, by means of at least 
10 one branch conduit 8', with tiie interior of the 
chamber 3 and, more specificalhr with the dis- 
tribution chamber 7" thereof. The return con- 
duit 9 is connected to the outlet or deDvery 
side of a pump 5, the inlet of which is con- 
15 nected through the intermediary of a suitable 
valve or valves to the chamber 3. As shown, 
this connection is to one of chambers 7 
through which the fluid is circulated. In turn, ^ 
the vent conduit 10 connects the chamber 7" 
20 of the chamber 3 to an expansion vessel 10". 
The conduits 8 and 9 have cross-sections 
which permit the circulation of the fluid to be 
cooled even if a plurality of unit modules are 
interconnected to fomn a refrigerator of large 
25 capacity. In addition, the conduits 8, 9 and 10 
are of such a length that they project beyond 
the opposite ends of the chamber and from 
the side of the frame 2. Flanges 81, 91 and 
101 or joints {not shown) are provided at the 
30 ends of the conduits to permit the rapid in-line 
connection of two or more refrigeration unit 
modules, as is shown in Figs. 3, 4 and 6. 

If a unit 1 is to be used independently, that 
is to say, if it Is not connected to any other 
35 units, or if it is the end unit of a plurality of 
units, one end of each pipe 8, 9 and 10 is 
closed off by means of. for example, an end 
flange 15 which is bolted to the appropriate 
flange 81, 91 or 101. The other ends of the 
40 conduits 8 and 9 are connected to conduits 
17 and 18 which respectively constrtute the 
outlet from and the inlet into an external de- 
vice 1 1 for which the fluid has been cooled, 
as shown in Fig. 7. The vent conduit 10, on 
45 tne other liand, is connected to the expansion 
vessel 10*. 

The in-line connection of a plurality of refn- 
geration unit modules 1 is achieved by attach- 
ing together the projecting and mating flanges 

50 81, 91, 101 adjacent units as can be seen in 
Rgs. 3 and 4. The manner of achieving this 
connection is to insert seals between the 
flanges and then to boh the flanges together. 
When the units 1 has been interconnected 

55 their conduits 8, 9 and 10 are in communi- 
cation with one another and the fluid to be 
cooled is circulated by being delivered from 
the device 1 1 along the conduit 1 7 and, after 
cooling, is returned by the action of pump 5 

60 to the device 11 through the conduit 18. 

As a result of this modular construction of 
the units 1, refrigeration unit modules of the 
same or different capacities can be easily and 
quickly connected together to provide a com- 

65 posite refrigeration unit of the desired capa- 



city. Examples of the connection of a pluralhy 
of modular units are illustrated in Figs. 6 and 
7 in which like reference numbers are used to 
indicate like parts. 
70 As stated hereinbefore and as shown in 
Figs. 5, 6 and 7, the inlet to pump 5 in each 
unit is connected, through the intermediary of 
appippriate valves to the chamber 3 whilst the 
outlet or delivery side of the pump is con- 
75 nected to the conduit 9 for appropriate circu- 
lation of the fluid which is to be cooled. 

In practice, the fluid to be cooled and which 
originates from the device 1 1 is passed 
through the return conduit 17 into the conduit 
80 8 from which it passes, through branch con- 
duit 8' into the circulation chamber 7 of the 
chambeM- of each refrigeration unit and thence 
to the heat exchanger or evaporator 4. 
The fluid is cooled in the evaporator 4 and, 
85 on leaving the latter, is collected in the circula- 
tion chamber 7 of the refrigeration chamber 3. 
It is removed therefrom by the pump and 
passes through the conduit 18 back to the 
device 1 1 , thus completing the closed circuit. 
90 The refrigeration units described hereinbe- 
fore can, of course, be modified without de- 
parting from the scope of the present inven- 
tion. Thus, for example, as shown in Figs. 8 
and 9, the conduits 8, 9 and 10 may be 
95 constructed within the chamber 3 so that a 
plurality of units may be aligned with one 
another and interconnected. 

The modular units can also be used in 
plants of different kinds and also offers the 
100 possibifity of connection to other units in vari- 
ous arrangements other tiian the in-line ar- 
rangement described hereinbefore. Such ar- 
rangements can be achieved rapidly and easily 
with the minimum use of space. 
105 In fact, if further conduits are connected to 
the conduits 8 and 9, in the context of two 
adjacent units, branches can be provided for 
other external devices 11' as shown by the 
dashed lines in Fig. 7. Total flow of cooled 
110 fluid which is well above the capacities of the 
conduits can be delivered in this way with the 
advantage of the possibility of constructing 
long circuits without the need for using large 
diameter conduits. 
115 Finally it should be noted that if a condenser 
is located in the chamber 3 instead of the 
evaporator 4, the unit described may be used 
for heating of fluids without affecting the mo- 
dular construction or the possibility of as- 
120 sembly with other modular unhs. 

CLAIMS 

1 . A fluidic exchange unit in modular form 
capable of being interconnected to a further 

125 modular unit having the same height and 

depth, the length of the or each module being 
an integral multiple of a unit modular length to 
permit the heat exchange capacrty to be 
varied by the interconnection of such units or 

130 by the exchange or removal of one or more of 
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such units. 

2. A heat exchange unh as claimed in 
claim 1, comprising a chamber having its ma- 
jor axis disposed horizontally, the chamber 

5 having a length equal to the length of the 
module, an evaporator or a condenser dis- 
posed within the chamber and connected to a 
compressor and to a pump, and conduit 
means for the circulation of the fluid to and 
10 from the evaporator or condenser extending 
over the entire length of the chamber. 

3. A heat exchange unit as claimed in 
claim 2 vt^herein the conduits for circulation of 
the fluid which is to be subjected to heat 

15 exchange extend extemafly of but parallel to 
the major axis of the chamber, the conduits 
being fitted with end flanges or joints for the 
direct in-iine connection thereof to correspond- 
ing cofKluits or other modular units. 

20 4. A heat exchange unh as claimed in 
claim 3, wherein two primary laterally dis- 
posed, longitudinally extending chambers for 
the circulation of the fluid, a third lower cham- 
ber for the collection and evacuation of dirt or 

25 deposits for disposal and a fourth upper 
chamber for deHvery and distribution of the 
fluid being treated are formed in the horizorv 
tally disposed chanmber, one of the conduits 
being connected to said upper chamber of the 

30 tank and to a unit from which the fluid to be 
heat exchanged emanates through the interme- 
diary of first auxiliary conduit, a second of the 
conduits being connected, through the inter- 
mediary of a pump to at least one of said 

35 laterally disposed chambers and, through the 
intermerfjary of a second auxiliary conduit, to 
the unit which Is to be supplied with the heat- 
exchanged fluid and a third of the conduits 
being connected to said lower chamber and to 

40 an expansion vessel. 

5. A heat exchange unit as claimed in 
claim 1 or 2, wherein the conduits for the 
circuiatton of the fluid requiring heat excharige 
are constructed within the horizontaliy dis- 

45 posed chamber. 

6. A heat exchange unit as claimed in 
claim 1 constructed and arranged to operate 
substantially as hereinbefore described with 
reference to and as illustrated in the accom- 

50 panying drawings. 

7. A heat exchange array comprising a plu- 
rality of interconnected modular units as 
claimed in . claim 1 wherein the conduits in 
each modular unit are provided with end 

55 flanges which are interconnected to one 

another so as to produce continuous conduits. 

8. A heat exchange array comprising a plu- 
rality of interconnected modular units as 
claimed in claim 5. 
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